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nmm 1 1 

ie <n * * - -/ % m-t & m^nt £ m u ■+ & m ^ritu t > 

A tciStt^H^UfMfiAe f f CJ:oTlE?n^6. 9 (1/W/km) 
7£%k (2/r/A) • (n 2 /A e f f ) «r^ri-*«*»®tt7 r <f JgftS? 
v > 7^S3s v X x A o 
[W*«2] 

T ^/N'lCi3tt^HtlfS^i-^-7lcOfirffi->-7 M<Dl r a fi, BUfEft 7 T 

i ismo7icf£3i v^fio 

[W**3] 

ffi3E«**0te7T'f'<<^Mft^5£» (2*-/ A) • (n 2 /A e f f ) li> 12. 2 
r SSI 5 5 0 nmCi^TO. 7 d B &T4>fc3&8Bfc*# 

i <h -t&m^m i iE«o3fe^vXT-A 0 

ttffilft^aW&te? r -f^(i> IS 1 3 9 0 nmft&Kj3tf-&OHSK&HL£i#tra;I;rt s 

A, 

[W*JS6] 

BUfEi^#^147 r Y/<{±, HUlEM^<7)&ft^j3V^r- 2 Op s/nm/kmJaTO 

ftuIElf-^Ji. &SKHB7&U 0 nmJ^±-C**«StW^-f-^^^*-&*. HUlEi^^ 
^14 "7 r -f/>*t±, HUlEM-^^^^ftlcjav^T- 1 Op s/nm/kraJ-lTOtlM^t 

-r * ^ t * is*^ i fEm^^f£3i -> x -f a o 
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[0 0 0 1 ] 

, 5>>«g#ll&&*t3&{f-^^ ^;K7)M-^7fe^fSiior^^M^iiJ^S (WDMlWa 
velength Division Multiplexing) ytfcilk ~> 7* t A iCdDi" •?> & 0 

[0 0 0 2] 

* *t 4i 1- ^ fc *> <o #** z m x. * o «t & -e & 0 11 s ? *> <^ 9 -r > m n s « 

[0 0 0 3] 

nor- K*at«aswi-* -tt-ft^^n^^^o &ja»a£ws*tfew-^f 

[IMffttiiifc 1 ] J. Jeong, et al., IEEE Photonics Technology Letters, Vol.10, 
No. 9 (1998) 

[0 0 0 4] 

a n jo tt ^ fsjisif * +5* set § 4 v » <h v » ^ if o 

[0 0 0 5] 

If-f-^ -V *>HlflHS7&*j£;v»CWDM (Course Wavelength Division Multiplexing) itfc& 

k , #4 1 u se* $ n itfcm -> 7 r- a * jgjs 1- a o (± s it r* * o tz 0 

[0 0 0 6] 

ItCIoTHifc f5^#1± 5r^j# L tz KB X~m^mM TO K -T S * *>K*i£ *: It x. 

[US * ^ * <?>3M£] 

[0 0 0 7] 

<>U»«-?-jfc«:9T>i«l«i-&iftft**l^* (WDM : Wavelength Division 
Multiplexing) TfcfSiil "/XrAT'iboT, IE«0-f- - 7° *^-f hm^it* {HtfT 

mSE#2 004-3043744 
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U^»t*HS»»fW»Ae f f KJ:oT*5£$*L* 6. 9 (1/W/km) &±<D&*mfe 
%k{2n/k) • (n2/A, f f) ^^r-T^o L£t!) ? oT. S^jtfS^lv^x 

[0 0 0 8] 

ftifctt tm^mmy 7^^i:i5lt^gefifflfl (SPM: Self-Phase Modul 
ation) (I 4 oTtlim^n^o ;ti|:J:(}, CI OSfclJUICffc* ftfSii ^ f" A (4, J: t) j£ 

[0 0 0 9] 
[0 0 10] 

/A) • (n 2 /A e f f ) (4, 12. 2 (1/W/km) W±"C^40t5U l)*f i Lv> 
[0011] 

ZcDStWlzmztftmrni/XT^iZte^X. _tiH**i»5Ktt7T-f /<(±, Ml 5 5 0 n 
mi:f5i»t0. 7 d B/k mWT<7)f55ifi3fc£ & OW i Lv> 0 {t^T^ 
£ £ 43 tt 4 (5 $ v > O -C , £ <7)mmfiZ& 7 r * K £ v * T 9 -r > J« IB * <5Sfr* 

[0 0 12] 

-0#§B^tC^^7tfeiiv^xAH45V^-r, ±|BflS^«l^tt7 T Ml 3 9 0 n 

mftiSU43tt*OHS^eHL7tl«*PJ&*0. 5 d B/ k mUXTX~$>2>fcmm9z*^i~$-2> <0 

[0 0 13] 

Oi£ftK43V>T- 2 0 p s/nm/kmJ^T©Ig^t*ttSM 5 tf i L<^o Z<Dt§^ 
[0014] 

£43, ^o#|§gn^4±fSiiv^^AUjoV^T, M^K^-* n*fll^-f- + ^/uo«feR 
MHBI4 1 0 nm&±-C**OjW£ L< , 9"7 >HIBffl 7 7 >f L T 

147 r ^/mM-tftO&ftKjo^T- 1 Op s/nm/kmWTW^ftSittS©** 

«f i Lv> 0 *j»3^^a«io— «-e*-5ia*ifi*^^ffi5:ftffia5»! (xpm: 

Cross-Phase Modulation) Of&^PpflJ £ ft, ffift£rf5;i£#t£;H#'bft£o ifc, MUit 
faM'sXr- .M4, M-^-^-V ^;U^Pi75 ? )J;v^CWDM (Course Wavelength Division Multi 

plexing) *®MK£^T<)$?jgK*lJffi£ft#£o 
[H^<o^*] 

[0 0 15] 
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mm 2004-052228 ^- v : 3/ 

nzm-tz) Kxiommzn, ttz, ininf it 7 ? /m: *j it ^ g eeffi^i c i ^ 
xiiffimzti&o zrnzxn, z^mMiz^^^m^^^^a, x <o fc^^fc&^mzm. 

[0016] 
[0017] 

mm, z<D%m^^±mm^^^^^-^tkf^<Dmf&^7Firmx$>i, 0 znmi 

i:*$tL/:fflvXf Alii, m^JtU 1 0 , H^TelkS^ ~? >*it>8f§ 2 0 , %y r 1 

^&mffix&z>mm&-7 r 4*<z o#.ra$n§i4 o^«x.^>o ±fBjt#*^i oi±. ^ 

i-^is-^^75 ? tB^$ti^o ±IE**^ma9-r>tiiliSts2 0(i, ll^^l 0^<bffi7j£ 

%m%* 4 o ^fcm-t z> o ttz. t/t^m^4oa. mmm? r j o^mmi^x^tzm^- 

[0 0 18] 

H2 1±, hi iz7Fznfzittemi'*T^iz&tf&m*7£mm7^ymw>r&2 o^mfct 
TTs-rmxhho :«i2 K^^KtzM*fcWtmy-?ynw>%k2 o ti, TfcAitJwi o 1 

LTA7j£fi7t1t^-7fc£7^>i#i|>SU m^T^tiiliSL/i'ff^-Tlc^Tfcai^ 1 0 2^^-L 
TtB^i-^o -0^4'^ma7-T>ii(tiIil2 0 ti, TfcAWS 1 0 1 T^^aJM^ 10 2- 

>mmfBy r J ;<l 3 0, it*-?"? l 12, iT^vi/-^ 1 2 2 7^ 1 l 3 £ 

filx&o ifc. ^<7)*4 , ^M7-7>iitIt?2 0 fi, 7t^7°7l 1 H:IS$n/:7*F 
/'ft- Kl 4 U 771 13 Izm^Ztitzy th^*-K143a, 143b, 
i*^ 1 1 2 1 5 0, Tfe^t? 1 5 0 ^-ft 

-K152a, 152b. SO'litt^tl? v >li(SS 2 0 Oi(MBI&fts«:iW»i-*«l 
ffllgft 160HliS„ 
[0019] 

±|E7c#7°7 1 1 Hi, TfcAltS 1 0 1 £^LTA2j$*ifcM-S-ft*>— g&£-7 * h -f 

ki 4 1— mij-tz-jj, mm^-fton*) Zjttr >( v 9 1 2 i-a}7ji-&o 7* 
vyix-vi 4 iii, 7t*7°7i 1 i frbrnmLtzm-^ytz^itL. xtsm^it^^- 
izfoctzm^m-^zmmui 6 o-aiTj-t&o 

[0 0 2 0] 

±IE7fc#7°7 1 1 3(i, %T4VV-9 1 2 2 ^P>i«it L^«#^c<7)— h ^-T 
K 1 4 3 a-fcfci7J-f M^t^?!*) ^Ttmi^ 1 0 2-&7J1-&0 7 * h 9 

>ft-K14 3a(i, 3tii7°7 1 1 3 ^<bPJjiL£l§-f-7fc£$ftU ffiTJlf-^G^v' - &C 

iL-c^m^i^-^su^^ 1 6 o-tti^-r^o *2t, ±fE7fe*^7 i 1 3(±, yttattMi o 

TcT-f V 1 2 2— ttiTj-T&o 7th^t-K143b ti> it* 77l 1 3 tJ^^iJ 

iiL^Tt^^TtL, -e-<^7t^ of 7-i3i^D7t:m^s-^^siJ^fB i 6o-ai7ji-£o 

[0 0 2 1 ] 

±.UitiJ-fy\ 1 2(i. ±!E7fc£-v£S!l 5 0 &7J $ *i»t27t;£ A7J U ^<7)©]& 

Jt*y^ym%m-7 r J ;<\ 3 0^1£!£1-&o z<D3t* -f^ l l 2 (i, 7V>Jfi|rs 

ffi77-fA'i30 frb&tlZtlfzm^ftZXt) L, IMs^^T^ 7 1/-^ 1 2 2— 
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[0 0 2 2 ] 

±ie^;T^ v I/-^12 1, 1 2 2 W\ jfcA*tSfi 1 0 1 frbltmttM 1 0 2^(6]^^ HIS 
[0 0 2 3 ] 

±ie^--9-'^W Kl 5 2 a, 15 2 b ^rtl^tHt^-r >^ *§ ffl <^ ft 7Ji-£ 

K 1 5 2 a , 1 5 2 b -en-TtLti, 77^a71/-t r/^tHCffiv^jit^S 

£\ ®j&7fc^ r 7-£7C# <tS:H t ti5o ±IEjt#*S 1 5 0(±, V-*fy4*-Y 
152 a, 1 5 2 b-€-*t^fl7&»?>ffi^SnfcHlje**^*t, -?-<7>£i£$ ftfcEfrieft** 
*7*7l 1 2^mt}-t2>o 
[ 0 0 2 4 ] 

±IS$UtflJo^ 1 6 Oli, 7t b/'f * - Kl 4 1, 14 3a, 1 4 3 b trtiftifrh tB^J 
$<i^*5l«-§-«:A*L, :tif>Mfi:IoVtl/-tT^t-Kl 5 2a, 152 

[0 0 2 5] 

±SE^v>ii*Sffl7T ^f/< 1 3 0 H\ 7c;7M W-9 1 2 1 ^ <b tfJTJ $ ftfcfg-^TWS 
«1-£fti£i&tf>--8&£#*i£-rs 1 1 7fc#79l l 2j&»S>BbjB#a , 0fc*&S*i*£ tic 

3 OfrhitU-fy 1 1 2^iil^J$tL^o ;077>JjJ|Bffl7r'fAl 3 0 li, ffi^ltiB 1 
[ 0 0 2 6 ] 

;w9v^J||SS2 0 fiJilTcO J: -9 Kl&ffc-f *c 1" &fr*>, l^-^f ^ t-K152a 
, 1 5 2 b j&^ffl^SftfcE&feftJi, jt^SfeSl SOUi^jftSftio 5 
Ort^O-gigOfc (®^) 14, 7G#7°7l 1 2*St57>i||Sffl7r'f Ai 3 0«t* 
frhm7-?>V$*f%m-7T J /<1 3 0C«U^o 7cAM5gl 0 1 

-5§-tc(4, 7C*7°9 1 1 1 RVftTj 7I/-H2 1 «:igt9-7>JSBffl7r'r/f 1 3 0 tc 

U Ig9-7>iiipSffl-7 r -Y /< 1 3 0 ICjsv^Tv v^iii|iM$ti^, 0 i O 5 t ^ifipa $ 
£##:)fcf4, 7^77^7 1 12. *7^VU-^12 2S»^7 1 1 3 fc&T\ TcitBW 
SI 02 ^^>ffi^$n*o 
[0 0 2 7] 

±E#Ai**l 0 1 fc^LTA#Sftfc«-^#0— ffili, 7fc#7°7l 1 IK J: 

"7 * h ^ t-Kl 4 1 tc^tft&o Z<D~7 * h^-ft-Kl 4 1 (4, PJ3S L£ 
5fr*£jfcW5tfc*Ul£i;fcW&te^*W»l81 6 O^ffi^Ji-^o —73, ±§E^tttl*t3Sl 0 2 

1 4 3 ai:$M4„ :<07t h^t- Kl 4 3 a(i, ill it Lfcfl-ttjteoS^feMKJfc U 
fe*5Hg-9-tiWtP« 1 6 O^thT^-f&o ifc, JifBftffiM 1 0 2frhi£7 4 V 1 

2 2^|p]^t 7C (B5«3 jfc) 0-£RI4, JtiJ 77 1 13CJ: l)#tt$*Lfc1&. 7* K ?"-f * 
- Kl 4 3 blif^n^o Clc7)7* - Kl 4 3 b(i> HJlLfcli) 
#*U(£i:fc**C«-^«:«l1iP*l5 1 6 0^ffi7^i-^o 

[ 0 0 2 8 ] 
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#««*tS8Ra'B!»[JKS8<oWtLtc***»*SEL"rv»-&o LT, Mftffi 1 6 0(i, ATMS 

, U-f^'ft-Kl5 2a, 1 5 2 b oMft£b#^ 0 7 - £{&*£-f& #N &&v>(±, d 
n^-t7^-Kl5 2 a< 1 5 2 b <b <7)©4^/i}^ £#dh1" & o ifc, ftlJWW 1 
6 0t4, ffi^fg-^jfe^- ^ATMi^Tfc^-tOJt^-^T, 7-7>±i*gfUt#^M 
mt&2> X n Iz-f/^f^-Kl 5 2 a, 1 5 2 b Olg&jgftfflTj/^ - 
[0 0 2 9] 

f LT, HI 1 K7F£*i£}fcf5i§v;*-r A l £r#T-(4, m^ftMl OfrbtitflZtitim^ 
tn(4, M*7£$kM7-?>m^2 01Z£ t) 5-7>J|i$n^ fSi£g&7r 'f 0 &{s 

[0 0 3 0] 

0 14, #^«ftK&v>T||0&ft#ifc£;£i-3o 5WJ|il7r 3 0 14 

, wmm^jLM. <d -t-e * & it* 7 v > t^sL zmmtx m^it Z7~?ymm-t2>&$m 

o 

[0 0 3 1 ] 

i^ifSffl ^ r 1 3 0 tc*5tt4M^Offiffi'>7 hfi<*>L r a 14, 1£$£g&7 r>f a*3 0 K 
[ 0 0 3 2 ] 

Cd-C, ffiffiv7 hfi<l><i, JiJLTO^; (l) T^^n^o 
[ 0 0 3 3 ] 

[15:1] 

, 2k eL n 2 {z) x , 

[0 0 3 4 ] 

±IE^: (1) Icfc^T, zl4, Jc7tJ'< (ftSL) Oft^lRjKf&ofcM&aE-f-SE 
n 2 (z)f4, ffiffi z K*3 It -6^7 r 4 'WfEI&Bmffi^X'jb *) , A e f f (z)(4 
, tttz tzfett^Tfe^r ^/<OM^^t*A-eo||^8/fffi«-e^)»5, Ps i g n a i (z) 
14, fi® z t-43tt^>7t7 7 ■Y/N*if»(^-^fc/'?7-T-*So 
[ 0 0 3 5 ] 

> ±127 7^07 7^^1 3 0W^IiSt (2^/^) • (n 2 /Ae f f ) li, 

W5t*£f£ L < , Mx.lt* 6 . 9 (1/W/km) tt±, £<btC(4l2. 2 ( 1 /W/ 
km) ttmso#jfiL»>, Sfc, 5-7^SSlRifci)t:ttffl§*i*9-7>J(MB 
my r 4 /n'I 3 0<7)ft$ (4 5 km\>XTX~$>2><F>i>m* Lv^o dftfi, 7 v >±iipsffl 7 r >f 
/<1 3 0l*]S&T*±D&^77i' W U -iicSUCjgS L ^fc£p D n Ko^t£ £#>-c& 
*o **IHKiB*fapn2 3 . 5 X 1 0 " 2 0 m 2 /WJ-Uf*^ O tmt L < , 4.5X 

1 0~ 2 0 m 2 /WJ£U:T-**U4S fcKSfi Lv>„ HjWM^IA • f f (4, 3 0^m 2 JtSJL 
m^MfiU, 1 5 ^ m 2 &TX*)iXl£Z blzftt Lv> 0 ^co J: ^ 77 
^•«7T-f/<l 3 0W**3Ktt^$ <, 57^|fB77^q 3 0K:*m*g£ 

tBIHf 2004-3043744 
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mmm^&mLtz, m^-it^m-r siEco-f- * - < ft*. 

[ 0 0 3 6 ] 

±IB7T>iii|iIffl-7 r -f /< 13 0li, 1 5 5 0 n mtcisv^-C 0 . 7 d B/k miiJ.T 
«i*S-tt-?>«^ftLv>o 5v^«ffi7 7'f/U 3 0 14, ISH3 90 

nmftiSK:J3tt*OH&K&BLfci82jna*0. 5 d B/ k mJ^T^bSfcj&ia^fc^r* - * 

r 4^1 3 0 £ < ft S5^«7> 9 -7 >ifte7&*oT*£K ft So 

[0 0 3 7] 

ttis ±Uy-?>mi&Rl7 r 4 13 011, m^itnWL&K&^X - 2 0 p s/n m/ 
kmi^T, $ib(:i±-6 Op s/nra/kra^TWtS55-f^tt4^^fJ L^c CO 
1177 ^±fi|iffi7 r 'f /< 1 3 0^ft^tWt^ii:feSLf:, ©-^jfe*^-*" 
&!Ec^-v-7°c7)ffijf£jj*7^£ < &S Q ±IS7 v>li^ffl-7 r <f/<l 3 0 14, 

fci£i&7T f ^*3 O^ttSiEWiKSfl'ft^Sll^Wlcift* ^ t j^-CI So 
[0 0 3 8] 

ft£, *iS«-§-^ ^^WjfeSIWBIti 1 0 nm^±-C*«), ilE^^ii 

|§ffl7r^A'l 3 0 fifg-^fcOj&KKii^T- 1 0 p s/nm/kmJ^T«/MM?:t 

[0 0 3 9 ] 

±IS7-r>iiipSffl7 r -f 1 3 0 h%<r>if7 r 4 OWOgM^H3c(i 0 . 5 d BJ^T 
[0 0 4 0] 

ifc, ^K^tf^ma^ v>*iipgf^2 0 |*HCj3ttSfcffiv7 M$l r a ^Iv^if 
, «^#Ofc£#te**3fc#S;M»&o /:/:L, ^fg^TemS 9 v ^ififflS 2 0 K is It S 
lfiliSflJt#(i, ^^te^S^-t >Jt(@SS2 0 (OftURWfcm&y r -f^*3 0<OA#t5BKJ3V» 

[0 0 4 1 ] 

HI 3 (4 , i <7)%&W izm S 7ufc j§ -> * r A co^j* * ft gg-T *fcat>Kfl§ift$*ifc ^.f^f, <0 ttl 

s 0 ctnb^a^f4, itmm^^m^, mi izm^tifziti^M^^T-^ 1 k*sv»t, fcii 

K7r^<3 0 t*fMS4 0 t(Dm\z-^^:itT ;f^-?5 0 RX/3L7 1^960 

M/-K4 2. 5Gbp s, ^O^ft(4 1 5 5 0 nmt*-& 0 ftif tBS** <b $ frS 
M"^7fc/^ r 7-(4 1 0 d Bm-C&So fS3tS&7 r^<30 14, v£ft 1.3^ mftifiK*5Hifc 
«ft**-f StPiHWft y'/^t- Kjfc7 r >f/< (SMF) T?£>*K -e<7>fl $ J4 0 k m, 
40km, 60km, 80km, 100 km^S, |4*©777G4 1 0 14, 
77^<30 ©fHtifct i(Olt^!l^^S7fefe35|lf& (E r jtW&Mit ~7 T 4 ^ii(g 
fISr'Ktx.S) 0/^7-^7^^T--f ^^L 7'77G 4 2 0 54, fSiiiE&7 r ^ /*3 0^)fi$ 
^:®f|i!li:«4jl6fiiv^fA (* f teScS 5 v > if fgf|£ ft x.S) 

[0 0 4 2] 

H4*?.WJ:^:, *f 7eikM7V>ii[|isff ( L R A ) E r x*iSSn3t7 r <f 
(EDFA) OV>fn«:tt4i^t-4, fS3sS§7 r -f/N*3 0^Sv^J<h\ /•? 
* (iliflsLTV**,, L^Lft7) ? «b, E r Jtm^liWit 7 r >f / fit "PBS (EDF 

-7>if**B3£ (LRA) <7)777) s , >f i4^tLTV>So 

[ 0 0 4 3 ] 

in 5 (4, hi i u^^n^Ttfsin^^f-A i iz&if z>m j ^itfcm%m±.<Dm j 5it'< r 7 - p 

tBSEJlf 2004-3043744 
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signal «5}-5(|fS:^t/77-C*4o 06l±, HI 1 fcTfi £ ft ^Tfcfrjt V J* -f A 

fc£-e*£ 0 ffljt?tl^7-7>ifipiffl7 r -fv< 1 3 0 (4, 2 3. 9 (1/W/kra 

) *>IM«B5£» (2 jt/A) • (n 2 /A e t f) L 3 km^n. r&R 1 5 5 0 n 
mK&^TO. 5 3 d B / k m<7>f5i£119c t , Sfil 5 5 0 nmi:iJV>T- 1 3. 6 (p 
s/nm/km) Otftft53*HS[*^r-f*o JBiftSiUfcfcja&B? r 4 3 0 (4, 0. 3 

4 ( 1 /W/ k m) <D$m^Wn {2 n / X) • ( n 2 /A • f f ) fc , lOOkmWS 
$ <h , r^S 1 5 5 0 nmi:ii>t 0 . 2 d B / k mcofgjlfl^c t % 1 5 5 0 nmt:i5 
v>T16 (p s/nm/km) OjfcRSWR ff-^« 1 0 **<b tBTJ $ ft&lf 

y?7-i4 0 d Bm, *4>^^M9-7>li*Itl 2 0 ^^tB^J^^L^M-^^W-fi 1 0 d B 
mt*5 s CL ^v^/Jififfl?/^ Al 3 0C*itS^*Ofl:ffi'>7 H4»l r 

a li 0 . 2 3 r 3 dt*0, r J 0 Kfclt&fg-^ft^&ffl v 7 M:4>t f± 0 . 

3 0 r a dt^, -C»«t (I, 9 t >J#flffl 7 r 1 3 0 (C4>(t-Ma ^r J Jb<OtitM t s 7 
h»<t>L r a 14, fcm&7 7^A30 H*tt4fl|-§-jtOfi:ffi'>7 M<fT CO 
-2) o 
[0 0 4 4 ] 

0 7 11, 11 1 Kg; $ ft fcjfcfcj&y ;*-rA 1 (C ^ i ft & m * te^M 7 v > if 2 0 
tt*X*5t^^^ h^S la^tB*^^^ h^S 2-e** 0 1118(4, ft^Of^ 

^^Ti-^fS^S&^nWKi5tt^^« 1 5 5 1 nmCO-fg-f-^Kov^r, fc'y 
h£$7fc/-?7- (dBm) tcong#75 s 7°n 7 F Zfttz?? 7X°$>2> 0 ffiTJSftfc'fg 
^-jfc{4, tf -y hP-h2.5Gbp s«4ft7> ^'fg-^Tl&T"* 0 , ^r* ^ * ;W£g(4 
, 1 5 1 1 n m, 1531nm, 1551nm, 1 5 7 1 n m * HI 8 K4SV> 

T, 7"n7 hr-^P 1(4, ffjfcSl 0 ri>?> £B7J $ fttzWik^m^rit (Back to back) 

Vf-y hi/- F tS7c^ or 7-<tcoMi^, 7 n 7 h 7 s - 9 P 2 14 , i^gtl^vy 
tfipS?? :i||<5$100k mCDfS^j&7 7 ^A3 0 £fS«: L t^Wi (SMF 

100km without FRA) CgitS if ^ F F 5:7c;/ *7 - £ 7°n y Ff-?P3 

(4, **^mM^-7>±iiPSfff2 0*»?>ffi*$fLfcit«oe-9-* (Output of FRA) CHt 

aer? f u - f fc^jfc^-fcoiw^, 7"n -y ft v -^P4 (4, ^seHcM^ -Cities 

2 0 1 0 0 k mC0fSiHJ^7 r -f/s-3 0 Lfc^cofg-^Tc; (SMF 100km with 

FRA) KM-*"* tf y F 1/- h tOM^, -eLT, 7*n y F -f- ? P 5 (4, * 

*SeSkS9 WJtt«fS2 0 ^fM§ 15 0k mOf£iiS&-7 7>f/<30 fcfsifc Lfc&Ofg 
■f-jfc (SMF 150km with FRA) Crit^t*7 F U- F £ - (DM^ft Wi:ov> 

T/jtLTV^o H8 4'CO^L(4 > 9 v >i#ipM C t 4 < S£ 15 0kmOy>n 

[0 0 4 5] 

^com 8 frhftfrZ 4 5 (-, 7-v>±ii|iIffl7 r 1 3 0 75 ? if^-7c:O&ft(-43V^Tftco 

i:^in47V>l||iffl7r'f/<13 0 (*5iMft®te7 r -f /<) Kistt^ eefiffl^lSo 
Mi:i 19, 7V>id«SS:|9:tt*v»J»^tJt|KL-Cv f5^# tt^ac#$ ft%> tiWte; < 

[0 0 4 6] 

ccon^(4±^coiijfef^(c|5i^$tL^ tcoT»(4^ < , tt^o^f^7i ? prfg-e^^ 

o «xtf, ±^co^J&f^-C(4, 7V>l|fiffl7 7'fA©^ («m*») *»*bBfcjejt 
4 

[0 0 4 7] 

- Of&B^ H# -5 TtfS^ v * r- A (4 , m^itMfr h&tlZft tzm^it-h^-t hJE<F>"f- -v — 

t* * + t> k mm l it * >t * , it -f - + * * r# co it v » c w d m fg^ ^ <d m m & m~ 
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[m 1 ] COI&WCii^iy^fAO- f|Ji^J^Olij££7r:i-0"C*&o 

[1212 ] mi fi^$^7^^fS^v^^A(ii3tt^)^4 J SM7-v'>iiitii§?<7)t#^^^ 

[iei 3 ] c <?>§&g§ ytizm <r>%h%:*mm-f htztbkzmn zntzmwi&n 
in 5 ] in i iiZ7F$ti tzjtmm -> * 7- a »t & jfcte^igftioflr-^ jt/< 7 - p 

signal <7)5M[T £-7Fi~?*^ 

[1216] 13 1 t,z^Ztitzltfc&i/X'TAK&tti2>7~?y1g$&Rl7T 'f/N'l 3 OS.^ 
fS^i® 7 r -f 3 0 ■Zti-FtKvnTC&IAibtz&X'&Zo 

[0 7] HI 1 U^$Jh.fc#e&->*^AK£tt*fc + £»ffi9v>ia«gWX;&#;* 
h ;l/S 1 S^ttST}^^? h^S 2 t*4o 

[0 8] mt^m^^&fcm&ZiX^tlK&rt&WL&l 5 5 l nmOff^Co 
v>T, t*7 Fx^-lz-htS^W- (dBm) h©W7'n 7 h ?ti/:^'7 7 
"C^b o 

[W^-wBiW] 

[0 0 4 9] 
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2 0— ? vfUHSS 

3 0 -it V 7 >f /*f£S£l& 

4 0 

1 0 1 -TfeAMS 

1 0 2-3tffl*r* 

111-11 3— ##77 

12h 12 2—TfcT'f V 

1 3 0 — r * ✓ < 

14 K 143a, 143b-7* b^^ft-K 

1 5 0 -jfc'&ifcS 

152a, 1 5 2 b ¥4 * - K 

1 6 0— iflttteBo 
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